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Abstract
We have developed and evaluated a new and simplified method for the detection of thyroid hormone autoantibodies (THAA) in serum.
The method includes acidification of serum followed by adsorption of liberated thyroid hormones onto dextran-coated charcoal and then alkalinisation of the serum in assay buffer prior to performing a binding study. Using our method, specific binding of 125I-T4 to serum THAA in two patients with Hashimoto's thyroiditis was almost the same regardless of whether or not the sera had been preincubated with a large amount of cold T4. On the other hand, without the acid treatment, preincubation with cold T4 considerably inhibited the binding of 125I-T4 to serum THAA in both cases.
These results indicate that serum THAA can be easily detected under conditions in which circulating thyroid hormones hardly affect the binding study by using our new sensitive method. et al., 1982 & 1983) diseases.
In most of the previous reports, THAA has been detected by radioimmunoassay (RIA). In RIAs, THAA is usually measured by the addition of labelled thyroid hormones to serum in the presence of a TBG-blocking agent such as 8-anilino-1-naphthalene sulfonic acid (ANS) (Staeheli et al., 1975; Wu and Green, 1976; Ikekubo et al., 1978; Inada et al., 1980; Konishi et al., 1982; Nakamura et al., 1982; Sakata et al., 1985) or salicylate (Faerch et al., 1980; Pudek and McIntosh, 1981) followed by B/F separation with polyethylene glycol (PEG) (Ikekubo et al., 1978; Inada et al., 1980; Konishi et al., 1982; Wiersinga et al., 1982; Trimarchi et al., 1983; Nakamura et al., 1982; Sakata et al., 1985) , charcoal (Faerch et al., 1980; Pudek and McIntosh, 1981) , resin (Ikekubo et al., 1978) , ammonium sulfate (Wu and Green, 1976) , or second antibody (Ikekubo et al., 1978; Nakamura et al., 1982; Sakata et al., 1985) . Fig. 2 shows the bindings of 125I-T4 to the original and T4 added sera in both cases and a control serum. Maximum binding was obtained at pH 2.25 in the T4-added sera and between pH 2.25 and pH 2.50 in the original sera in both cases. The specific bindings of 125I-T4 to THAA in the original serum were higher than those of the T4-added serum at all pH values examined in both cases. As shown in Fig. 2 , the difference between the binding in the original and the T4-added sera was minimal at pH 2.25 in case 1 and was similar from pH 1.50 to pH 2.25 in case 2. From these results, we chose to use the acid-charcoal at pH 2.25 for further studies. Using this acid-charcoal, the pH of the supernate was 3.2 and that of the assay system during the 2nd incubation was 8.4. The binding was below 0.6% in the control serum at any pH.
(b) Effect of the 1st incubation time As shown in Fig. 3 , the binding of 125I-T4 to the original serum was clearly higher than that of the T4-added serum in both cases when the sera had been preincubated with the charcoal at pH 2.25 within a 2-h period. These differences, however, were almost negligible after 4h incubation up to 16h. For practical reasons, we chose to use an incubation time of 12h (overnight).
(c) Effect of the 2nd incubation time As shown in Fig. 4 , the maximum bindings in both original and T4-added sera during the 2nd incubation were obtained at 30min. with a plateau up to 4h in case 1. Those in case 2 were at 2h. From these results, we chose to use an incubation time of 2h.
(
d) Reproducibility
The results of intra-and interassay variations are shown in Table 1 . The coefficients of variations of intraassay in case 1 and in case 2 were 0.48 and 5.57%, and those of the interassay were 4.06 and 5.00%, respectively. The specific binding in the control et al.
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Japon serum was almost zero.
Discussion
The presence of serum THAA has been suspected from the following points (Wu and Green, 1976; Ikekubo et al., 1978; Inada et al., 1980; Faerch et al., 1980; Pudek and McIntosh, 1981; Konishi et al., 1982; Wiersinga et al., 1982; Nakamura et al., 1982; Sakata et al., 1985) : 1) serum levels of thyroid hormones (total and free) as measured by RIA are not compatible with clinical features and/or other laboratory data, and 2) in RIA, the different results for thyroid hormone concentrations are obtained according to the methods used for the B/F separation. The detection of THAA in serum has been performed by study of the following reasons. First, free thyroid hormones inhibit the binding of labelled thyroid hormones to serum THAA competitively. Second, TBG-blocking agents and buffers such as barbital, which inhibit the binding of labelled thyroid hormones to physiological carrier proteins, liberate bound thyroid hormones from these proteins concomitantly. Consequently, free thyroid hormones in the assay system are increased. Third, THAA is occupied to some extent by endogenous and/or therapeutic thyroid hormones.
In the method using labelled thyroid hormone analogues for the detection of THAA, the binding of these analogues to serum THAA can be affected, too, by the presence of serum thyroid hormones because of the first and third reasons described above.
In our present study, the binding of 125I -T4 to serum THAA after acid treatment was almost the same, irrespective of whether or not a large amount of cold T4 had been added to the sera. These results indicate that circulating thyroid hormones can be removed from the sera by treatment with acid-charcoal.
In addition, as shown in Table 1 and Fig. 1 , percentage precipitation (% specific binding plus % NSB) of the acid-charcoal sera was higher than that of the non-acidified sera (63.2 vs. 56.3% in case 1 and 23.5 vs. 11.3% in case 2, respectively), although in this binding there was no difference between the acid-treated and non-acidified sera in the control (5.6 vs. 5.1%). These data indicate that our present method is better than the method using sera without the removal of thyroid hormones to evaluate THAA titer.
The pH of charcoal-extracted serum was reported to be 9.5 with the method of Premachandra and Ibrahim (1975) , while it was 3.2 with our method. It is difficult to compare our results with those of Premachandra and Ibrahim (1975) since the effects of alkaline pH have not been examined in the present study. Our method, however, has some advantages as follows: 1) the TBG molecule is denatured at acid pH (Gershengorn et al., 1977) , 2) the necessary amount of serum is lower and 3) the procedure is simple for routine use.
It is known (Traycoff et al., 1981; Jawad and Wilson, 1981) 70 times higher than that of T3, and that 2) patients with hyperthyroidism have higher levels of thyroid hormones in serum than hypothyroid patients.
In conclusion, our present method is easy to perform and the bindings are reproducible. In addition, serum THAA can be detected and evaluated under the conditions in which circulating thyroid hormones hardly affect the binding study when acid-charcoal treatment is used prior to conventional RIA.
